The G464S amino acid substitution in Candida albicans sterol 14alpha-demethylase causes fluconazole resistance in the clinic through reduced affinity.
Fluconazole selectively inhibits fungal sterol 14alpha-demethylase, a cytochrome P450 enzyme found in plants, animals, fungi, and Mycobacteria. The mutation G464S, observed in the heme-binding domain of sterol 14alpha-demethylase in clinical strains of fluconazole-resistant Candida albicans, is shown here to cause resistance through substantially reducing the inhibitory effect of fluconazole and is associated with perturbation of the heme environment as indicated by spectral data. The protein exhibits 42% of the maximal enzymatic rate of the wild-type protein allowing continued production of the end product of fungal sterol biosynthesis, ergosterol, in resistant strains. This mutation may cause these phenotypes through altering the heme location, thus changing the ability of residues above the heme to bind the drug effectively. This perturbation would also account for the observation of reduced sterol demethylase catalytic activity by changing the location of the 14alpha-methyl group in relation to oxygen-bound heme during the catalytic cycle.